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TS83102G0B

!

Analog

"

In

RF up to

3.3GHz

# 8bit


2Gbps


DMUX

AT84CS001

$

512 Mbps

x 4 x 8bits


Differential

ECL
 FPGA


Xilinx

Vertex II Pro


XC2VP40


64MHz x 32 LVDS


VSI port 1(2Gbps)


VSI port 2(2Gbps)


PLL


2GHz clk

%

10MHz

input

&

Configuration

'

Compact

'

flash


ýnàÏä�Ó�ß~Ê|Ü�Í�Î�Ð�Þ�ÊBÕUÇ'Ñ�àsÐ|Ö�àsÇ)ä
ß~Ç�ÕÁÒ)ØnÙ�ÚNÎ-Û³Ü
Ý�Ý�ÝSÍ

(��*),+-+/._���10p���_��	�£

L�:�0C5�6<oG��2<@;�76+�X,. <%�· º `Ub{(<%'A^�70C%�Yp*�VW�7(<%U@;*�6+��%�5�8�*-#+#G=4�70'*-,.��5�6+!|V��7=7=&F&%i#&5�!.!.�7FG=�%U!.2+0B �*�!�(+������,.*�=
Fp*�!$%'FG*�6+(�0C5�6SA�%'@.,$%'@�8R5�@kD�2+=7,.�sH_0; +*�6G6<%)=���%'5^(<%',.�70�J�K�L�MuY-!$5�8?,�VN*-@;%\(+%)DX5�(G2+=7*-,$5�@�8R5�@k!$#G*�0C%)0C@;*-8R,>(+5�VW6+=4�76<9
!;����6+*�=��76�!$#G*�0C%)0C@;*-8R,�J�K�LNM�5�@T!.*-,$%)=7=4��,$%N0C5�D�D�2+6G�70'*-,.��5�6+!'Y�5�@T!.#n%)0C,$@;5�DX%',$%'@�8?5�@�FG@.5�*�(<FG*�6+("*�!$,$@.5�6+5�Df�70'*�=
5�Fp!$%'@.A-*-,.��5�6+!i«³!$%'%�P�*-FG=7% x�¯ ONj�5�DX%i*-#G#G=7�70'*-,.��5�6G!N0'*�6�F&%U@.%)*�=7��}'%)(�VW�7,. �8?@.%'%iM º «RM~63,$%)=7=�%)0C,.2+*�= º @.5�#&%'@.,�: ¯
0C5�@;%)!Q(+�7!$,$@B��FG2<,$%)(ªF3:�· º `/b A�%)6+(<5�@B!'O"d/�����7,.*�=kFG*�!$%'FG*�6+(�0C5�63A�%'@.,$%'@�«³d�L\Lz[ ¯ �4!/5�6<%X5�8�,. <%X%C�^#&%)0C,$%)(
*-#G#G=7�70'*-,.��5�6G!'Y3V� +�70; �!;2<FG!$,.��,.2+,$%)!\,. <%Q0C5�6SA�%)63,.��5�6+*�=�D�2G=�,.�sH_0; G*�6+6<%)=&*�6+*�=�5��fFp*�!$%'FG*�6+(�0C5�63A�%'@.,$%'@;!'O�M�8�,. <%
�46<#G2<,�M�·�!.����6G*�=7!�*-@.%�FG*�6+(^H_=4�7Df��,$%)(X*�6+( r)x �-�ª!.#G!\DX5�(+%��7!�*)A-*��7=7*-FG=�%�Y3��%)6<%'@;*�=sH�#p2<@.#&5�!$%zM º H_0C5�@.%�#+@.5^(+2+0C,
q � t 0'*�6�F&%f2+!$%)(�8?5�@"��,'O�P�5�2<,.�7=4��}'%�,. <%f8³2+=7= r `/��}�Fp*�6+(�Y�,. <%��76<#G2<,U!.�7��6+*�=�,$5�,. +%�d/LNLz[{!. <5�2+=7(wF&%
D"2+=�,.�7#G=�%C�^%)(�*�6+(�,. +%\(+%)(+�70'*-,$%)(�#G*-@;*�=4=�%)=sH�#+@.5^0C%)!.!.�46<��(+�7����,.*�=^Df�s�^%'@k0'�7@;0'2+��,'Y��76"VW G�70; ",. <%z6�2+D�Fn%'@k5�8nFG��,.!
�4!W=�5
V�%'@�,. +*�6���%)6+%'@;*�=sH�#G2<@;#n5�!.%Q5�6<%)!'Yn!. <5�2+=7(�Fn%�2+!$%)(�O�j^2G0; �· º `/bzH�Fp*�!$%)(ªd/L\Lz[E!$:�!.,$%)Df!�(+%)(+�70'*-,$%)(
,$5i,. <%|FG*�0.9�%)6G(�!$:^!$,$%)D�5�8&@;*�(+�75�,$%)=7%)!.0C5�#&%)!� +*�A�%W*�=�@.%)*�(<:"F&%'%)6X(<%'A�%)=�5�#&%)(f*�6+(X2G!$%)(f�76X!$%'A�%'@B*�=<#+@.5�2$%)0C,.!
«�j^%'% q � t Y q h t Y qy�ItR¯ OUd�L\Lz[ �7!�*�=7!$5l2+!$%'8³2+=��46�(+�s�&%'@.%)63,.�7*�=�J/K�LNMz5�Fp!$%'@.A-*-,.��5�6+!�8?5�@/!$#G*�0C%)0C@B*-8?,U6+*�A�����*-,.�75�6+!'O
M�6�,. <%i5�FG!$%'@.A-*-,.��5�6+!'YG,. <%Q,.*-@.��%',�!$5�2<@;0C%"�7!|!$VW��,.0B <%)(�F&%',�V�%'%)6ª!$#G*�0C%)0C@;*-8R,�*�6+(�#G +*�!$%CH�@;%'8?%'@.%)6G0C%i132G*�!.*-@;!
�46�5�@;(<%'@�,$5�0'*�6+0C%)=>5�2<,�#G +*�!$%�AI*-@;�4*-,.��5�6+!'O�P�5l%)6+!.2<@;%�*l!.213�0'��%)63,/632+D�F&%'@W5�8T#p +*�!$%CH�@.%'8R%'@.%)6+0C%�132G*�!.*-@;!
6+%)*-@z,. <%Q!$#G*�0C%)0C@B*-8?,'YpVW�7(<%CH�FG*�6G(<VW�7(<,. �M~·²!.*�Df#G=7�76<���7!|%C�&%)0C,.��A�%�O|»/6�,. <%Q5�,. <%'@� +*�6+(�Y<d/L\L|[Å�7!|2+!$%'8³2+=

(5$'&Y2�I�I�J94���0��������
KM�������!0�N9OÞ���A������P��!0�N�� 2�2�ù



���������
	��B�
���������«	����«�������/ "�$'&1(G*+����,.-��!�/��0A�723*V4��
-��76�"�&

8R5�@W!$#p*�0C%)0C@;*-8?,�5�FG!$%'@.A-*-,.��5�6+!zFn%)0'*�2G!$%U,. <%QFG*�6G(<VW�7(<,. l5�8>,. <%i!$#p*�0C%)0C@;*-8?,�!.����6+*�=4!|�7!\A�%'@.:�6+*-@.@.5
VQO�ü�!.�76<�
,. +%l(+�7����,.*�=�L\Lz[ !$:^!$,$%)D�Y�,. <%l,$5�,.*�=|(+*-,.*w!.��}'%�0'*�6¿Fn%�@.%)(+2+0C%)(¿*�6+(¿,. <%�!.����6+*�=�H�,$5-H_6<5��7!$%�@;*-,.��5w5�8z,. <%
(G*-,.*l0'*�6�F&%��4DX#+@.5
A�%)(ª8R5�@/,. <%�6+*-@.@.5
VzFG*�6+(�!$#G*�0C%)0C@;*-8R,U!.����6+*�=4!'O��ª5�@.%'5�A�%'@�Y���,/�7!W%)*�!.:�,$5�0C5�DX#&%)6+!.*-,$%
8R5�@/,. <%�d�5�#G#G=�%'@/!. +��8R,W5�8T,. +%"!$#p*�0C%)0C@;*-8?,U!.�7��6+*�=7!�F3:�@;%)*�=sH�,.�7DX%",.2+6+�76+�fVW��,. �(+��@.%)0C,/(+�����7,.*�=�!$:^6S,. +%)!.��}'%'@)O
LN%)0'*�2+!.%W,. <%|#G G*�!$%|@.%)=7*-,.��5�6G!. +��#X�7!k#+@;%)!$%'@.A�%)(f,. +@.5�2<�� �,. <%zFp*�!$%'FG*�6+(X0C5�63A�%'@;!.��5�6�#+@.5^0C%)!.!$%)!'Y3V�%z0'*�6�2+!$%
V��7(<%'FG*�6+(�1�2+*�!.*-@W!;����6+*�=7!|*�!W#G +*�!$%U@.%'8R%'@.%)6+0C%i8?5�@W6G*-@.@.5�VWFG*�6+(�!$#G*�0C%)0C@B*-8?,W!;����6+*�=7!'O

ÆpÇ�È�ÉÏÊ|ÿ�Í�����Ô3ÊuÐ$Ñ~ÊBÖ�Ç)Ô�ÔSÉËàsÐ;Ç)Ñ�àÏÒ�ãS×kß~ÊBÇ�ÉËàÏæ;ÊuÖQÈ���ý4���\Ù657��Ð;Ò�ß~ÊB×BÍ
ålì�ìké³íGë�êÞè
í è î�ç å98ÞêGí³é5êLæ>éRú�÷;:/ø�ë è é
úBç
dQ[�H_0'2<,'Y �W·>MzDf�7,.����*-,.��5�6 j^2+FG!$,$@;*�0C,$5�@)Y ·>M��Áop=7,$%'@
d/LNLz[ d/L\Lz[�YG·>M~��op=�,$%'@�Y^d/dQj
j�#&%)0C,$@.5�DX%',$%'@)YG���7(+%'FG*�6+( º H_0'*�=�(<%',$%)0C,$5�@ ·k·kPUY+M�6S,$%'��@B*-,$5�@
·<5�@;Df*-,�0C5�6SA�%'@;,$%'@�«³gih�Y ��*-@.9�h�Y º [NH_¹TJ/ZiO�O�O ¯ [\�z[�Y+K�535�93H_2<#�,.*-Fp=�%
d/�7!$#&%'@;!.��5�6�0C5�DX#&%)6+!;*-,$5�@W8R5�@z#G2+=7!;*-@N5�Fp!$%'@.A-*-,.��5�6+! ·k·kPUYn[N5�Df#G=�%C�lD"2+=�,.�7#G=7��%'@
j�5�8R,_V\*-@.%i@.%)0C%)�7A�%'@W8R5�@W!.*-,$%)=7=7�7,$%Q0C5�DfD�2G6+�70'*-,.��5�6+! ·>M��Áop=�,$%'@�Y+d�L\Lz[

<���¦>=�£I¤+
�§40n������	�£

Pz <%�oG@;!$,�H�%'A�%'@\�-H~`�F+#p!�J/K�LNMT8R@;�76+��%WV\*�!|!.2+0'0C%)!.!$8³2+=7=7:�(+%',$%)0C,$%)(�«³·>�7�<O�h ¯ �76�,. +%���b�?�b�L\üUj^b !$#G*�0C%CH
0C@B*-8?,l6+*)A^����*-,.��5�6 (+�s�&%'@.%)6S,.�4*�=|J�K�LNMX%C��#&%'@;�7Df%)6S,.!X#&%'@.8R5�@;DX%)(¼Fn%',�V�%'%)6¶gQ*�!; +�7Df*��I��D *�6+(�gi*�!. +�7Df*
r�r D *�63,$%)6+6+*�!�5�6�Z�5�A�%)D�Fn%'@ x h
H x�� Y x-v�v h�OEP|V�5-H_!.%',.!�5�8 º [�H�JUj^M�@.%)0C5�@B(<%'@;! q ½ t VN%'@.%ª2+!.%)(�*-,�%)*�0B 

Cross

@

correlation
A

Kashima 34m


ADS-3000


2Gsps/8bit


MSB

VSI cable 1

B
(2Gbps,64

C
Mbps x 
32)


D
LSB


VSI cable 2

B
(2Gbps,64

C
Mbps x 
32)


D

PC-VSI

Recorder1


RAID


PC-VSI

Recorder2


RAID


X-band IF

E Kashima 11m


ADS-3000


2Gsps/8bit


MSB

VSI cable 1

B
(2Gbps,64

C
Mbps x 
32)


D
LSB


VSI cable 2

B
(2Gbps,64

C
Mbps x 
32)


D

PC-VSI

Recorder1


RAID


PC-VSI

Recorder2


RAID


X-band IF

E

ýnàÏä�Ó�ß~ÊF�SÍ�Î�Ð�ÞSÊ;ÕUÇ'Ñ~àÏÐ\Ö�àsÇ)ä
ß~Ç�ÕÁÒ)Ø&ß�ÊuÐ.Ò�ß�Ö�àÏã�ä/×G��×_Ñ�Ê;ÕÅØ7Ò�ßkÑ�ÞSÊH�)Û7�NÈ�ÔS×JIK�ML�5�ÊN�-Ô�Ê;ß~àÏÕ�ÊBãIÑ~×BÍ
!.,.*-,.��5�6¿«³·k���<O|� ¯ OW�� +�4=�%Q�-H~`�F+#p!�« x `/!$#p!Bc x FG��, ¯ 5�8�VW�7(<%CH�Fp*�6+(<VW�7(+,. l!;*�DX#G=7�76+�fDX5�(+%QVN*�!�2+!$%)(�8?5�@�,. <%
!;0'*�6+!W8R5�@�@.%'8?%'@;%)6+0C%�1�2+*�!.*-@;!)Y&h r)x H_�ªF+#G!Bc-�IFp��,�Df5�(<%�VN*�!�2+!$%)(�,$5l0'*-#G,.2<@.%",. <%� +�7�� ^H~j^Z��E!.�7��6+*�=7!|8R@.5�D
��b�?�b�LNüUj^b�!$#p*�0C%)0C@;*-8?,'O

2�2�í (G$'&M2�I�I�J94���0��������ÞKM���«���/0�N.OÞ���A�����3P)�/0�N��



���������
	��B�
���������«	����«�������/ "%$>&)(G*+����,.-��!�/��0A�ª23*V4��
-��76�"�&

1.00E+08


4.01E+10


8.01E+10

O
1.20E+11


1.60E+11


2.00E+11


1
 1001
 2001
 3001

P

4001
 5001

Q

6001

R

7001
 8001

S

lag


am
pl

itu
de




2Gsps/1bit


1.00E+08


4.01E+10


8.01E+10

S
1.20E+11


1.60E+11


2.00E+11

T

1
 1001
 2001
 3001

U

4001
 5001
 6001
 7001
 8001

V

lag


am
pl

itu
de




2Gsps/2bit


ýnàÏä�Ó�ß~ÊXW�Í¼ÆkÞSÊZYSß�×�Ñ�ÛRÊBþ�Ê;ß	��Û��NÈSÔS×UØ7ß~àËãSä�ÊB×QÈ3Ê;Ñ�â�ÊBÊ;ã\[|Ç
×_Þ�àÏÕUÇ�Ü��
ÕµÇ)ã3Ö][|Ç�×�Þ�àËÕUÇwÌ
Ì;ÕÀÇ)ãIÑ�ÊBã�ãSÇ�×iÇ'Ñ_^�ÛRÈSÇ�ãSÖ
Ò
ÈS×�Ê;ß~þCÇ)Ñ�àÏÒ�ãXÑ~Ò'â>Ç�ß~Ö�Ü��kÿ�`'Ü�L¿Ò
ãba�Ò'þ�Ê;Õ�È3ÊBßzÿ�Wc
yÿ)Ý
Ý�W�Íd5©ãIÑ�Ê;ä
ß~Ç)Ñ�àÏÒ�ãXÑ~àËÕ/ÊUàs×F�
×BÍ�ÆkÞSÊ�Ò'þ
Ê;ß�Û³×~Ç)Õ/Ô�ÉÏàÏã�äQØ4Ç
Ð$Ñ�Ò
ß\àÏ×zÿe

È�ÊBÐBÇ)ÓS×�Ê�Ñ�Þ�Ê\Ð.Ó�ß~ß~Ê;ãIÑ�5�ý�È3Ç)ãSÖ�â�àsÖ-Ñ~Þ"Ç)ÑJ[|Ç
×_Þ�àÏÕUÇQÌ
Ì;ÕÅ×_Ñ~Ç'Ñ~àËÒ
ãiàs×>ÉËàÏÕ/à�Ñ~ÊBÖiÑ�Ò	W)Ý�Ýf���Tæ
Í�ÙaÐ;Ò�ß~ß�ÊBÉÏÇ)Ñ�àÏÒ�ãQÇ�Õ�ÔSÉËàËÑ�ÓSÖ�Ê
â�àËÑ�Þiÿ'ÛRÈSà�Ñ�Ð;Ò�ß~ß�ÊBÉÏÇ)Ñ�àÏÒ�ã�â>Ç
×TÌCÿ)Ü�g]Ò)Ø^Ñ�Þ3Ç'Ñ�â�àËÑ�ÞfÌ;ÛRÈSà�Ñ�Ð;Ò�ß~ß�ÊBÉÏÇ)Ñ�àÏÒ�ãih7ÓS×�àÏã�äzÒ�ãSÉj��Ñ�Þ�ÊK��ÎcLwÖ�Ç'Ñ�Ç�k.ÍnÆkÞ�às×�às×�Ð;Ò�ãS×�às×�Ñ~Ê;ãIÑ
â�àËÑ�Þ"Ñ~Þ�Ê\Ñ�Þ�ÊBÒ�ß~Ê.Ñ~àÏÐBÇ)É<þ'Ç)ÉÏÓ�Ê\Ò)ØkÌuÿ���g
hmlwÝon p
Ü�W�q'Ýenr`s����k.Í

t��]u���	��v._��£I�_��	w0&	��yxT�T����
�¤6z9.70�	

��%� G*)A�%f(<%'A�%)=�5�#&%)(�*�JQj�M�H_0C5�DX#G=7�4*�6S, x-v �S�
H_�ª!.#G!Ub/cIdÃ!.*�Df#G=�%'@/6+*�DX%)(�b�dQj3H�� v�v�v Y�V� +�70; ��7!�2<#<H
V\*-@;(w0C5�DX#G*-,.�7FG=�%�VW��,. �b�dQj3H r'v�v�v OXPz +%�op@;!$,�H�%'A�%'@U�-H~`�F+#p!f« x `/!$#G!Bc x Fp��,.! ¯ J�K�L�M�%C��#&%'@;�4DX%)6S,.!�VN%'@.%
!;2+0'0C%)!.!$8³2+=7=�:a0'*-@.@;��%)(]5�2+,�2+!.�76+��,. +%�!.*�DX#G=7%'@;!'O�Pz G�7!X!.*�DX#G=7%'@f +*�!f*�6�· º `/bzH�Fp*�!$%)(¼%C�^,$%)6+!.��Fp�7=7��,�:±,$5
%)6G*-FG=�%���,�,$5±F&%�2+!$%)(¼8?5�@�*�VW�7(+%�@;*�6<��%�5�8Q*-#G#G=7�70'*-,.��5�6G!'O���%�%C��#&%)0C,�,. +*-,���,�VW�7=7=\F&%�2+!.%)(]8?5�@l6<5�,
5�6G=�:�*�J/K�LNM�5�Fp!$%'@.A-*-,.��5�6�FG2<,|*�=7!$5X*���%)6<%'@B*�=sH�#G2<@.#&5�!$%�%C�^#n%'@B�7DX%)63,NV� +�70; l@.%)1�2+��@;%)!�#G@.%)0'�7!$%/,.�7DX%U=7*-F&%)=©O
��%�VW�7=7=n�76+!.,.*�=7=�*�6�· º `/bWH�FG*�!$%)(�d/L\L|[Å!$:^!$,$%)DÂ,$5f#&%'@.8R5�@;Dm!$#p*�0C%)0C@;*-8?,�H_6G*)A^����*-,.��5�6w(+�s�&%'@.%)63,.�7*�=&J�K�LNM
%C�^#&%'@;�7DX%)63,.!'Y^�76lVW +�70B �V��7(<%'FG*�6+(�M�·±!.����6G*�=7!\*-@.%U(+��@.%)0C,.=�:X@;%)0C5�@;(<%)(��76�,. <%U!.0'*�6+!\8R5�@|@.%'8R%'@.%)6+0C%U132G*�!.*-@;!
*�6G(�(+�����7,.*�=7=�:i%C�^,$@;*�0C,$%)(lFG*�!$%'Fp*�6+(�!.�7��6+*�=7!T*-@.%�@.%)0C5�@;(<%)(�8?5�@�,. <%�6G*-@.@.5�VzH�FG*�6+(f!.�7��6+*�=7!T8R@.5�D !$#G*�0C%)0C@;*-8R,.!
,$5�DX%)*�!.2<@.%U#p +*�!$%Q(<%)=7*�:�!)O

{ ¤�|�¤+
S¤G	��^¤G£
} ÌN~���Þ�àËÑ�ãSÊN��
�ÙWÍ �zÍj
e��IK��L�5�ÎIÑ�Ç)ãSÖSÇ)ß�Ö���Ç�ß~Ö�âkÇ)ß~Ê�5©ãIÑ�ÊBß_Ø4Ç
Ð.ÊNÎ�Ô3ÊuÐ.àjY3Ð;Ç)Ñ�àÏÒ�ãQÛ4INÎc5³Û��K�e
�ÿ)Ý
Ý�Ýe
���ÊBþIàs×�àËÒ
ãfÌ�Í Ýe
-ÙTþ'Ç)àÏÉËÛ
Ç�È�ÉËÊ\Ø7ß~Ò�Õ�Þ
Ñ�Ñ�Ô��r���'â�ÊBÈ+Í ÞSÇs��×�Ñ�Ç�Ð��^Í ÊuÖ�Ó��'þ-×�à��

} ÿ;~�a�Ç��'Ç;��àÏÕUÇe
M�3Í�
M��ÍM[\Ò;�IÇ)ÕUÇe
���ÍnÎ-Ê��-àÏÖ�Ò�
�aWÍ�[\ÓSß�àÏÞSÇ)ß�Çe
nÆ\ÍM[\Ò
ãSÖ�Òo
4��Í�[\àËÕ�Ó�ß~Ço
�aWÍ�[|ÇCâkÇ)ä
ÓSÐ�Þ�àm
���Ì;Û��NÈSÔS×
I/��L�5�
SÆkÞ�ÊzýnàÏß~×_ÑTÚ�Ê;Ñ�ÊBÐ.Ñ�àÏÒ�ã�Ò)Ø�ý�ß~àÏã�ä�Êu×��o
�����Ô3ÊBß�àÏÕ/Ê;ãIÑ~Ç�É+Ù�×_Ñ�ß~Ò�ã�Ò
Õ���aTÒ3ÍËÌ
Ì�
oW�`�����pe
�ÿ)Ý
Ý�Ì

} Ü�~����\Ç'Ñ�ÊuýnÉËÒ'â ��àsÖ�Ê;ÈSÇ�ãSÖ ��É�Ñ~ß~Ç �TàÏä�Þ�Û�Î-Ô�Ê;ÊBÖ Ú�ÚH� 57� ��Ò
ß�Ê��e
 ÙTþ'Ç�àËÉsÇ)È�ÉÏÊ Ø7ß~Ò�Õ
ÞIÑ_Ñ~Ô��r���Câ�â�â|Í Ô�Ê;ãIÑ�Ê���Í Ð.Ò
Õ_�Cä
Ç)Ñ�ÊN�SÒ'âK�CäIÇ'Ñ�ÊN�SÒ'â àÏÔ�Ð;Ò�ß~Ê�Í Ð$Ø7Õ

} ��~/ÆpÓSÐ;ÐBÇ)ß~à�
���Í�
���Ú/L�L���Û\Ç���àsÖ�Ê�LkÇ�ãSÖ�Ú�àÏä�àËÑ~Ç�É�LkÇ
×_Ê�L>Ç�ãSÖ���Ò�ã-þ
Ê;ß�Ñ�Ê;ß��e
�5©ã��	5�I\Î�ÿ)Ý
Ý��9�NÊBã�Ê;ß�Ç)É��XÊ;Ê;Ñ�àÏã�ä
��ß�Ò�Ð.ÊBÊBÖ�àÏã�äI×N
ca�ÙNÎ�Ù/�����4��ÿ)Ý�Ý��)Û�ÿ�ÌCÿ�ÿ�W�Wc
�aWÍo�|ÍeI�Ç�ãSÖ�Ê;ã-È�Ê;ß~äUÇ)ãSÖ�[/ÍSÚ�ÍoLkÇCþ�Ê;ßFh7ÊuÖ�×BÍ k�
3ÿ)Ü��;��ÿ�Ü�`c
-ÿ�Ý�Ý��

} W;~�^�àÏÇ�ã�äo
���Í�
���ÍnÆGÓ3Ð;Ð;Ç�ß�àm
��]Í��lÊ;àm
4�
ý4���\Ù�5©Õ/Ô�ÉÏÊ;Õ/Ê;ãIÑ�Ç'Ñ�àÏÒ�ã�àÏã�Ú/L�L����o
M5©ã��f5�INÎ�ÿ�Ý�Ý��i�NÊBã�Ê;ß�Ç)É��XÊ;Ê;Ñ�àÏã�ä
��ß�Ò�Ð.ÊBÊBÖ�àÏã�äI×N
�Ú�ÍoL>Ê;Þ�ß~Ê;ãSÖ"Ç)ã3Ö�[/Í�Ú�ÍoLkÇCþ�ÊBßHh7ÊBÖS×;Í�k�
3ÿ�Ý�Ý��
h7Ñ�Þ�às×�þ�Ò
ÉËÓSÕ�Êsk

} ��~���Ò
Õ�Ò
ß�Ê;Ñ_Ñ~Òo
o��Í�
 �
Ù¿Ú�àÏä�àËÑ~Ç)ÉML�L��wØ7Ò�ßkÑ�ÞSÊzÙ-����Ù�5©ãIÑ�Ê;ß�Ø7Ê;ß~Ò�Õ/Ê;Ñ�Ê;ß��e
-Ù-�M�fÙ��XÊBÕ/Ò�a�ÒSÍ Ü�Ý�Wc
�ÿ)Ý
Ý�Ý
} `s~�[\àÏÕWÓ�ß�Çe
���Íj
��SÍ�a�Ç��'Ç;��àÏÕUÇe
��
ÆkÞ�Ê/àËÕ/Ô�ÉÏÊ;Õ/Ê;ãIÑ�Ç'Ñ�àÏÒ�ãlÒ)Ø>Ñ�ÞSÊ����²È3Ç�×�ÊBÖ �NàËäIÇiÈ�àËÑdIK�ML�5N×���×�Ñ~Ê;Õ	�e
�5�I\Î¡�����
ÆpÊBÐ�Þ�ãSÒ�ÉÏÒ�ä��QÚ�Ê;þ
Ê;ÉÏÒ�Ô�Õ/ÊBã
ÑK��ÊBã
Ñ~Ê;ß-a�Ê;âT×�
eaTÒ3Í ÿ�Ì�
�Ü�Ì��-Ü
Üe
�ÿ)Ý�ÝIÿ�Í

(5$'&Y2�I�I�J94���0��������
KM�������!0�N9OÞ���A������P��!0�N�� 2�2�S


